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111.—REPORT OF OPERATIONS AT THE SHAD-IHATCHING STATION
ON BATTERY ISLAND, NEAR HAVRE DE GRACOE, MD., DURING THE
SEASON OF 1886,
By L. BR. GRABILL,
Superintendent of Battery Station.

[ Abstract.]

The first run of shad was perceived on April 18, and 35 ripe shad
were taken on April19. This run continuned for a week, and was larger
in number than had been known for 20 years. Both shad and herring
came in enormous quantities. It was impossible to obtain the catch of
shad at the seines during this run. The catch of Mr. Osmond’s seine in
shad for one day alone was more than 5,000.

The collection of spawn for the station was done by men and boys
hired temporarily for the purpose. As many as 40 men and boys in
addition to the station’s ordinary force were employed. These were
paid monthly wages, each being allowed $10 a month for subsistence.
It was endeavored to station men permanently at all the seines, and to
attend to as many gill-nets as possible. The men were graded as first
and second class spawn-takers, and apprentices. Besides these, boys
were used merely as oarsmen.

Experience shows, however, that it will be better in the future to
- employ 3 men to every boat, 2 of whom are apprentices; these 2 to
‘take nightly turns at receiving instruction. Boys, unless quite large
and strong, cannot care for boats in a squall. Large as was the collect- -
ing force it could not attend to more than one-half of the gilling boats
on nights when all of the fishermen were out. As a rule it was found
more profitable to attend gill-nets than seines. '

Collection was continued from April19 to June 10, the total number
. of eggs collected being 60,766,000. Of this number there were received
from the steamer Fish Hawk 2,099,000, and from the steamer Lookout
2,433,000, the total received from other sources thus being 4,532,000,

The Commission’s gill-nets were put in use during the latter part of
the season, there being no scarcity of male fish during the first part.
Notwithstanding the smaller mesh of the net, it was not noticed that
there was a large difference from other nets in the proportion of male
fish caught. The largest roe fish seen during the season was caught in
one of the Commission’s small-mesh gill-nets. On a few oceasions these
nets served a good purpose in supplying male fish for impregnating
eggs, but they did not supply these male fish nearly so often as they
were supplied from ordinary nets near at hand. The Commission’s gill-
nets, being fished by expert fisherinen, caught about as many fish, both
male and female, as most of the gill-nets fishing in the same locality.

At the beginning of the season the hatehing department was not pre-
pared to do the work that was forced upon it by the early and immense
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run of shad. The connections for the batching apparatus and for the
water supply were inadequate to the demand, and the supply of hatching
_apparatus on hand was insufficient. To increase the hatching room
an addition, covered with canvas, was made, accommodating 2 tables
additional with 50- McDonald jars. The store-room used for the seine
was furnished with sky-lights, and 28 hatching cones were placed in
it, and about 30 cones in all conditions of repair were hastily fitted
up outside of all shelter. Notwithstanding the increase thus made, the
cones and jars constantly carried twice as many eggs as they should
have done, and much loss was the result. But by far the greater loss
was caused by being obliged to allow eggs brought in to stand in
buckets, &c., until room could be made for them. In many cases eggs
nearly hatched were compelled to be placed in the river to make room
for new ones. About 170 McDonald jars and 58 cones were in constant
use, supplemented by wire-gauze cylinders, buckets, pans, and all kinds
of arrangements for hatching.
~ Three experts were employed during most of the geason in the hateh-
ing-honse. Three apprentices were also employed most of the time as
assistants. These men received and cared for all eggs, cared for the
fish- when hatched, filled the cans for shipment, and loaded them in .
the launch or scow.

Notwithstanding the losses, the number of shad fry hatehed was
45,231,000. These numbers are based on the measurement of the per-
fectly cleaned eggs in the jars just before hatching in every case, and
are as nearly accurate as these figures can be made. It is believed that
this is rather under than over the actual result. The percentage of
hatching during the season was 74. 4. 'The total number of fry shipped
and receipted: for by messengers was 43,776,000, The total loss of fish
was 1,455,000, Three tables are appended to this report, which give
details concerning the collection of the eggs, the shipments of the fry,
and meteorological observations during most of the season.

The collecting force was entirely disbanded after June 10, when gill-
ing is no longer permitted by Maryland laws. On June 13 all the eggs
on hand had hatched, and the hatching department was then closed.
But few eggs, however, were taken after June 1, the date on which the
greater part of the force was discharged. After the close of the hatch-
ing season the time of the small number remaining was given to storing
the equipment, and in work upon a drive-well, which was begun with
the hope of finding an artesian water supply. This well was carried
to a depth of about 150 feet by July 1.

There is little doubt but that the area of 4 or 5 square miles immedi-
ately surrounding Battery Station is as large as any, if not the largest,
spawning ground for shad on the coast. The station is well located
for reaching every part of this ground. The possibilities of the stution
are almost unlimited. Fishermen and fishing boats cover the bay dur-
ing the season, and every ripe egg taken in fish in the nets would be
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lost it it was not taken by tho colleetors of the station, impregnated,
and hatched. One need only to see the bay studded with the lights of
the fishing boats on a night in May to convinee him that but for the Com-
mission’s work very fow fish could come from eggs naturally deposited. .
But, large as was the Commission’s force last year, 1 am satisfied that
not over oue-half of the ripe fish taken in the bay by fishermen were
stripped by its collectors, as they could not possibly attend to all.

It is fairly demonstrated by this seasow’s work that collecting from
gillers produces a better result than hauling the Commission’s seine.
Two or 3 men can secure as wmany ripe fish from gillers in a day as
30 men would secure if employed in hauling the seine. Moreover,
hauling the seine by the employess of ‘the station necessarily involves
the T'ish Commission in the care and disposal of the fish taken, while
it-seems to antagonize the fishermen, and is an unnecessary cost. ' With
a good run of fish in the coming year, if the collecting force is doubled
and their work thoroughly systematized, perhaps double the number of
eggs secured last season can be obtained during 1887. The collection of
eggs in 1886 was stimulated also by giving small rewards to those
gathering the greatest amount of good spawn.

PENNING SHAD.—OQut of a large number of shad full of roe, but not
ripe at the time of introduction, which were placed in the pool and kept
for a space of time ranging from a few days to 2 weeks, not one ever
produced eggs that would hatch, though apparently ripe when stripped.
It would seem that possibly the fright at being taken in the net, or of
confinement in the pool, prevents the eggs from further development.
All of the fish placed in the poel become more or less diseased after a
short time, which may be due partly to the muddy bottom. This in-
teresting experiment has hitherto met with such small success as to
warrant its being dropped hereafter. :

‘HERRING.—Herring were taken continually and sometimes in sucl
quantitics as to retard tho hauling of the seines. No account was kept
of them, as they were considered valueless in most cases, and they were
shoveled back dead into the river or allowed to escape through the
large meshes before completely hauling in the seine.

ROCKFISH OR STRIPED BASS.—Experiments were made in hatching
the eggs of the rockfish, the greatest success being obtained by swing-
ing a cylinder with gauze ends in a sluice-way through which a current,
caused by the tide, constantly flowed. It appears, however, that even
with very. fine gauze the eggs in a certain state are forced through.
Owing to want of time, caused by pressure of other matters, sufficient
attention could not be devoted to these experiments, and most of the
eggs taken were lost, In all, 600,000 rockfish eggs were taken, and
75,000 fry were shipped to Lake Ontario, near Oswego, N. Y.*

WASHINGTON, D. O.; December 20, 1886.

® For notice of their successful planting, see I, C. Bulletin for 1886, p. 137. .



TaBLE L.—Record of the shad-hatching operations conducted at Battery Station, Maryland, from April 19 to June 13, 1886, under direction of L. R.
Grabill, superintendent.

| Taken by haul. |Taken b,
Date. Fish obtained from— | T2ken by haul. |Taken byl pyp0 g0 Toss.
X 3 seines.} gill-nets. . Fishde- | Fish de-
- Eggs ob- N mggd poslited1 in posittl(led in
Length of | Length tained. atched.t oca other
Day of week. | D80 51015 0ines] of gillnets| Shad. |Rockfish.| Shad. | Males. |Females. Eggs. Fish. waters. | waters.
month. P * -
visited. visited.
Fathoms. | Fathoms. Pounds.
Monday .....| Apr. 19 2, 500 2,190 8,887 |ieeeaannns 816 20 39
Tuesday..... Apr. 20 2,200 1,955 2,188 |..... ceman 620 35 71
‘Wednesday..| Apr. 21 2, 700 3,200 2,600 §..... eaen 1,389 45 91
Thursday....| Apr. 22 2,700 6,425 1,700 {eeeennnnnn 2,009 90 145
Friday. ...-.- Apr. 23 2, 500 4,582 1,500 400 | 1,144 56 119
Saturday ....| Apr. 24 1,800 1,625 1,000 |euenennnns 24 | 10 7
Sonday -.e-..| APT. 25 ceerenrnonnn 4,150 |.....n... R I, 767 20 36
Monday ..... Apr. 26 800 5,725 484l 521 20 28
Tuesday..... Apr. 27 800 5,420
Wednesday..| Apr. 28 1,500 5, 505
Thursday....| Apr. 20 1,900 4,870 1, 040, 000 6 1,000,000 | 1,035,
Friday. ...... Apr. 30 2,000 5,430 1,013,000 |.veeennnnn . %277,000 | 1,177,000 50,000 | 11,430, 000
Saturday ....] May 1 1, 500 2,875 1,179,000 |.eue oceeooif-s eeicesenan 200,000 {.emuoanaee. 1, 200, 600
Sunday ..... May 2 |.ccceencen.. 4,150 113,470, 000 1250, 000 1250, 000 [ 7,000 feeeeieiinn]iennes
Monday ..... May 3 1,700 11,390 3,504,000 {-vcneneacas]-nens ——- {; “}: ggg; gggg 131,952,000 { 1,621,000
Toesday..... May 4 2,300 8,625 5, 648, 000
Wednesday..! May 5 2,600 8, 550 4,046,000 |.
Tharsday....| May 6 . 1,800 9,510 3, 295, 000
Friday. May 7 1,800 2,700 , 000
112, 000 {.
1532, 000
161, 197, 000
193,000 |.
248, 000
263, 000 370, 000
5, 000 70,000 |.....i.on .-
........ R SOV 300, 000 450, 000
2, 860 5, 850 305, 000 414, 000
y 3, 600 7,150 1, 469, 000 130,000 ;.
Wednesday..| May 19 2,900 11,785 1,715,000 |  482,000! 80,000 j............
Thursday....] May 20 1,100 8,425 1, 544, 000 200, 000
Friday. ...-.. May 21 2,300 6, 400 1,317, 000 300, 000
Saturday ....] May 22| 1,100 4,035 1,076, 060 700, 000 |
Sunday ...... May 23 |.ce... .ol - 1,650 265, 200 37, 000 245. 000
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Monday :.... May 251 622,000 123,000 80,000 | 1,500,000 895, 000
Tuoesday. .... 4 60,000 45,000 [eeeensnn. ... 1,255,000 |Sieezzvaranifonnznnns ...
Wednesday.. SRR S SRR 50,000 | 1,000, 000 2, 336, 000
Thursday....| Ma; €00 4 S IOCSIPN A B . 30,000 | 1,013,000 77, 000
Friday....... . . . 4| 158,000 34,000 20,000 | 1,000, 0 1.500, 000
Saturday . [ESUUSIRRI SRRSO AU 30,000 |-ceevevenn-- 1, 100, 000
Sunday 51 112,000 21, 000 10,000 | 200,000 .
Monday ... 22| 508,000 96, 000 20,000 | 499,000 |.
Tuesday M| 259,000 |......... 20,000.| 45,000
Wednesday..] June 2 j.coceeeecacs] L1008 |eceeeeeecfocnnmcnead) 0 B hocciacaanl] 0 221 545,000 | 20034,000 |oeeeniaiciifaiiioiiaenn
Py i
Sat‘:ir;tl;{y' oo HZ; o0
BRCAY cueeen h
Holr e
uesday..... 151, .

Wednesday..| June 9 |vecomeemwann] 400 heeeecoiloiiid 8 il el 147,000 | 21472, 000
%‘\gt‘llrsday.... (15,000 | 71298, 000 |.

AY. . ceeen 3,000 |.oeene. ... .
Satarday ... 56,000 | 2481, 000
S Sunday fe.eof JO0O 13 feeiinnimenidovieirrnene oo el el el 10,000 bl 21256, 000

Total ... 1,783 | 60,66, 000 3,888,000% 1,455,000 | 45,231, 000 | 14,727, 000

* Records for the haul-seines are very incomplete.
No hanling of seines is allowed by Maryland law
after June 1. :

{ Herring were taken in great numbers, but no ac-
count of them was kept. - .

$74.4 per cent of ail eggs taken were hatched.

1Kept too long in buckets.

2No reom for them in hatching-house.

3 Kept on shore all night.

4 Not good. ..

5Put on trays in refrigerator because hatching-house
waa fall.

6 Fifty thousand eggs sent to H. C. Mercer, to be
put into Danabe River.

7Sent to car No. 1.

8Eighty thousand hatched from 200,000 eggs in re-
frigerator, and died in a few hours; £9,000 lost by
overflow of aquarizans,

9 Lost by overflow of aquariams.

10 8hipped by car No. 1.

11 From steamer Fish Hawk, 2,009,000,

120p account of lack of water.

BEggs nearly hatched and put overboard to make
TOOT.

¢ 1 Also 585,000 eggs in best condition received
is day. .

15 Also received 600,000 rockfish eggs.

16 From steamer Lovkout, 992,000,

17 Also ship[iped 73,000 rockfish to Oswego, N. Y.

18 Two hundred pounds of other fish taken.

19 Five hundred pounds of other fish taken.

2 Qver mature ’

2 Deposited in Susquehanna River, for want of
means of removsl.

22 Not assignable to particular date or dates.
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TaBLE I1.—Record of meleorological observations made at Batlery Smﬁo% Maryland, from May 1 to June 12, 1886, by William P. Saverhoff and D. W.
‘ Iy. : .

en
y v
Tempera- Tempera- | Tempera- : 5 " .
ture 0% air. | tore of sar- | ture of bot- | Direction of wind. Intensity of wind. Condition of sky. State of tide.
* | face water. tom
Condition
Date. . . . . ., . of water. _
AEHHEHHEHERE N § g ; § g g . g
d | & d | & & [ A & [ & & & K &
W (B~ :' Sle|wim] = -« b= -~ -« = ~ - = ~ < =)
o o o o [~ o
59| 59|61{60]|59]61
66 | 61 | 57 | 62 | 60 | 57
66(66;60!64]641}60
6716564 646464
70 1 67164 |65)64 |68
6816416465 64]6¢
63 160163656263
59 1586216060163
62 162|56]60]60! 56
62 [631€0|60|60! 60
6260501606059
62160150 62)61}59
58 157158585858
57 | T8 [ 58 | 58 | 58 | 58
50 {6058 |59)60i58
59 |57 1581605858
5015715716058 (57
60 1 58 1 57 161 |61 }57
63| 60 | 59 | 613 603 59
72 | G | ooyl 0s | 62| oo
74170 302} 66| 66 62s ; .| Strong..|-
74171 165|169 G965 .| Light. .{...
66 | 68 | 68} 68 | 69 | 68} 68 eoodo ool d
59 (50 | 68|68 [ 65|65 |68 .| Strong..
59 |50 [ 65164626564 .| Light...
62646064163 6064 ...do....
60 |67 [GL|60]65 646065 Y S |
63171676368 656367 ..-do....|-
6572|7264 | 60866 |6t |6o
Coomfes .t s 66 ...
Junel.... 61170656566 |65 64|66
217 __.]60178|7L!65]70]7065]|7%0
g8 _..|7]68(65/69]70|68|69]}%0
49 _.i63170165]65170168165]70 Jdee@o aeelj Clear... deodo ...,

.
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5..... 6577 |66]68]68]68[68]68|68! E.
6-.... 68|77 ({65|68|60{68(68|69|68] S.
720 ...165|703 70| 69|71 70[69(71|70|SE.
8..... 73175 7TLI 74173 7L{T41 73 N
92t 169171172173 |73| 73178173173 _8.
102 .. 71|76 |77 | 72176.{75 |72 |76 |75 | NW.
11.....] 77176 78|78 |76{75|78{767 | N.
12..... TL 817176 7617517676175

SE. | Very I't.|...do _...}] Light._.{...d0 ....}...do ... ...d8 ... ...
......... do....l...d 0 ..crf-s-@0 ..o do..ol].o do ..
...... Light.. - RO RN ;I YOO PR 1+ JOUNPON SN . [ IO
8. l...do... .. do....|...do....Q... do ....|... do ....j...do ....{|...
SW.]...do ... PR [, SRR do ....} Cloudy .| Cloudy .|.
N. |..-do ....| Li ht .J...do.... Cloudy Clear...}... do....d... -do
N. |...do....}...do....{... do ....] Clear ...|...do ... Clear ......
SE. |...do.... ...do ....... do.... ... do ....{... do....|...do.......

1 Tlde very low; no water in tank from 2 2. m. t03.18

2Ra,1nfrom4a.m t0 6.30 a. m.

3 Rain at 11 a. m. .
4Rain; stopped at 4 p.m.

5 Water very muddy.

6Rain from 10.20 p.m. to 11 p. m.
?Rain from 6.30 a. m. to 9.15 p. m.
8Rain from 6.30 p. m. to 11 p. m.

t1 V’St;rong wind and carrent, making ebb run over its
me.

. 1"Day rather warm ; light drizzle in early morn-

ing.
10 Water began to clear at 4p. m. ; current falling fast. 18 West wind making very high tides.

1 Rain at 11 p-m 19Wind blowing northwest for several days kept
2Stopped rammg at 9 a.m. tide back.

13Rain from 4 a.m. to 2.45 p.m. zoRmni’x‘oml‘;)m(’,o"pm

14 Rain from 1.15 a. m. to 3.45 a. m. 2 Rain from 12.50 p. m. to 5p. m.

15 Rain from 11.50 a, m. to 2 p.m.

22 Began raining at 7 p. m.
1$Rain from 8.45 a. m. {0 11.45 a. m.

*NOISSIHWOD HS1d SAIVEIS CIILINA THL J0 NILITING

L98



368 DULLETIN OF THE UNITED STATES FISH COMMISSION.

TaABLE III.—Statement of shipments of shad }‘ry made from Batlery Station, Havre de
Grace, Md., in April, May, and June, 1886.

State.

Place of deposit.

Stream.

Number sent.

Harrisbure rgé

Rhnde Island.
Maryland

Do....

Oregon
Do.
Mm-vla

Went Virginia...| Grafton".....
Maryland........|....... wevaneeas
Do...........{ Off Ordinary Pomt"

Georgit.u.u......

Virginia ......... Clifton Forgell....... enes

New York.......] Near Oswegos ...

Maryland...... |oceiineniciiiiainenierianan.
0. .u.. Below Port Deposit!......

Dolaware ...o.oooeciuierinioiiiiacincaanann

West, Vlrgnu -| Rowlesburgh!!

Maryland.... Millington® . .coveinennon..

Delaware.. .| Seafords ..

Max'jvlu‘nd . . Salisbury" .

West Virginia .

« Pennsylvania....| Near Columbial ..........
Maryland...... ..| Above Port DeposwJ ......
Tennsylvania....) Peach Bottom®............

Do....... .| Marioftat...
Delaware .. .| Seaford” ... R

Conowingo®..
Fayettevillet
Falrmont!. ..
Safe Harbor$,
‘Pides Lddys

Maryland

. North Carolina .
West, Virginia. ..
Penil)uy]vnmn.. ..

Above Havre de Grace! .
Near Battery Station'.

Near Battery Sta on
Providencet...
.| Near Battery Stationl.

.| Below Port Deposit!

Above Havro de Grace? ..
Bulow I[a.vre de Gracel...

.| Susquebanna River
Northeast, Gunpowder, and

Tnsh

Chester

Patuxent Rivert.
Columbia River.?

Gunpowder,

Patap!
Bush and Elk Rivors?
Susquehanna River

Narraganse

Rivers.s

8co Rivers,e

Rivert.

...... do? .......
Northeast Rive
‘| Broad and Saluda R X
.| Gunpowder River® 3
Bush River®..... 3
Northeast River? ....... (a3
Northeast and Elk RRiver Muy 1
Northeast River and flats off May 12
Locust Poing. 10
Monongahela River........... May 12
Brandywine and Nanticoke | May 13
Rivers.6
Sassafras River.............. May 13
‘Withlacoochee and Ocklock- | May 14
onnes Rivers.4
James River...... cevenmenenas May 14
Lake Ontario .... May 14
Chester River3 ...... .{ May 14
Susquebanna River.. May 15
Brandywine River? .| May 16
Cheat River ..... .| May 17
Chester River. ... May 18
Nanticoke River. .| My 18
Wicomico River... May 19
Patnxent Rivers .... May 19
Monougabela River!).. May 21
Susquehanna River.. May 24
[N | 11 R May 25
.do - May 20
.................. May 26
\Tn.nticoke River..... May 27
....................... .| May 28.
Cape Fear River....... | May 20
Monougahela River...... . May 30
.| Susquebanns River........... May 31
PPN [ RN June 1
June 2
Juno §
June 7
June 9
Juné 10
June 12
June 13

25, 000
1,421, 000
2,431, 000

860, 000
1, 500, 000

1,035, 000
50, 000
1, 430, 000

1,200, 000
1, 621, 000
51, 952, 000
1, 500, 000
804, 000 °

1, 245, 000

500, 000
050, 000

1, 000, 000
8

500, 000
1, 500, 000

)00 000

250, 0C0
900, 000

1, 000, 000
1,500, 000

250, 000
12)

600, 000
370, 000
450, 0C0

1,500, 000
977, 000
500, 000

1,100, 000
300, 000
550, 000
500, 000
100, 000
298, 000
499, 000
472, 000
208, 000
481, 000
250, 000

43,776, 000

! By employees of station.

2 Fifty thousand eggs on trays shipped to H.
C. Mercer, by steamship Eider, for Dauube River.

3By R. hid angs.
¢ By N. Simmons, ear No. 1

5 Eggs almost hatched when put into river.

¢ By F. L. Donnelly.

7 By J. I, Ellis, ear No. 3.

8 Dehvemd 585 000 oggs in good order.

9 By steamer Lookout.
10 By launches Nos. 68 and 82.
1 By H. E. Quinn,

12 Sgventy-five thousand rockfish,





